Abstract. Learner diversity that exists in the classroom plays a role in influencing the teaching and learning process in the classroom. It should be acknowledged in order for the teaching and learning process to be a meaningful and effective process. Thus, this study examined the learning styles preference of engineering students and the teaching styles preferences of their Technical Communication lecturers. The study also looked at whether the students' learning styles preferences were influenced by their field of study, gender and ethnic backgrounds. Felder and Solomon's Index of Learning Styles was administered to 588 engineering students while Grasha and Riechmann-Hruska's Teaching Style Survey was administered to 10 Technical Communication lecturers. The findings revealed that the students have a marked preference for the visual learning style but balanced preferences for the other learning styles dimensions. The students' field of study, gender and ethnic backgrounds did not seem to influence the students' learning styles preferences. As for their Technical Communication lecturers, they seem to favour the student-centered teaching approach. All the data support the notion of adopting a balanced teaching approach in the Technical Communication classroom.
Introduction
Learners and educators are becoming equally diverse. The diversity that occurs among the students means that learners will react differently to their lecturers based on their learning styles preferences [1] . In addition, diversity in teaching and learning styles preferences would result in matches and mismatches between the lecturers' teaching styles and students' learning styles. Learning styles refer to students' preferred learning approaches for all learning situations while teaching styles refer to the lecturers' behaviour, beliefs and selected instructional methods used to present lessons to students [2] . There are researchers who believe that lecturers' teaching styles should match the students' learning styles for effective learning to occur, ensure student motivation and achievement [3] [4] [5] .
However, the mismatches which are bound to happen may be helpful to students to stretch their learning experiences as this would mean adopting their non-preferred learning styles [6] . In other words, all types of learners still need to be addressed [1] . This study believes that a balanced teaching approach that uses various teaching approaches should be adopted for the classroom.
Variety in instructional approaches can be used to address student diversity [7] . Addressing the preferred learning styles of the students acknowledges the uniqueness and differences of the students [8] [9] . The different learning styles of students indicate that they have different strengths and preferences in the ways they absorb and process information [10] [11] [12] . In addition, students' learning styles have been identified as one of the factors that influence the quality of learning [13] [14] .
Emphasis has been placed on learning styles and teaching styles in engineering education [8 , 15] . One reason is lecturers' teaching styles preferences and students' learning styles preferences do influence the teaching and learning process [16] [17] . Studies have been conducted to identify the learning styles preferences of engineering students with regards to their fields of study [18] [19] [20] , gender [21] [22] [23] and ethnic backgrounds [24] [25] [26] . Researchers have also looked at the teaching styles of language lecturers [27] [28] .
Shindler stated, five principles for succeeding with student learning diversity can be used as a guide for the teaching and learning process [29] . Two of the principles included the identification of the teaching styles preferences of educators and the learning styles preferences of learners. Thus, this study attempted to profile the student diversity of Universiti Teknikal Malaysia Melaka (UTeM) engineering undergraduates in terms of their learning styles preferences according to their field of study, gender and ethnic background. It also sought to examine the teaching styles of their Technical Communication lecturers.
The Technical Communication classrooms are English for Specific Purposes (ESP) in nature and thus knowledge of the students' learning styles preferences may be useful information for the lecturers when planning their lessons. As highlighted by Sinha and Sadorra, the ability to use a variety of in-class activities MATEC Web of Conferences 150, 05082 (2018) https://doi.org/10.1051/matecconf/201815005082 MUCET 2017 is one characteristic central to an ESP teacher for creating a climate for learning [30] . Having an understanding of the learning styles of students and also the tendency the lecturers tend to teach will be able to assist in the creation of the in-class activities in the technical communication classroom.
Method

Sampling
This study involved 588 engineering students from four engineering faculties namely the Faculty of Electrical Engineering (FKE), Faculty of Electronics and Computer Engineering (FKEKK), Faculty of Manufacturing Engineering (FKP) and Faculty of Mechanical Engineering (FKM). They were from 16 out of the 17 degree programs comprising 146 students from FKE; 163 students from FKEKK; 128 students from FKM and 151 students from FKP.
The respondents comprised of 300 male students and 288 female students. 487 of them were Bumiputera respondents, 88 of them Chinese and 13 of them Indians.
The sample also included ten Technical Communication lecturers.
Research Instruments
Felder and Solomon's Index of Learning Styles was employed to determine the students' learning styles preferences. This instrument was chosen for this study as it was designed with engineering students in mind and various studies have discussed its reliability and validity [11, [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] . It was administered and the data analysed to identify students' learning styles preference according to their field of study, gender and ethnic backgrounds.
There are 44 questions in the Index of Learning Styles. Respondents were required to choose an answer from two options, 'a' or 'b'. For example, one of the questions asks "I understand something better after I"… and the options given are (a) try it out and (b) think about it in detail. Learners are categorised according to eight learning styles preferences (active, reflective, sensing, intuitive, visual, verbal, sequential and global) which are further categorised into four learning styles dimensions namely the active-reflective, sensing-intuitive, visual-verbal and sequential-global dimensions.
Active learners, for example, learn by doing and working with others. Reflective learners, on the other hand, prefer to work alone on the material. Sensing learners are generally oriented towards facts while intuitive learners are generally oriented towards theories. Visual learners learn more from things they see while verbal learners learn more from written and spoken words. As sequential learners, they prefer to learn step by step compared to global learners who prefer to learn in a holistic manner.
The second research instrument was the Teaching Style Survey by Anthony F. Grasha and Sheryl Riechmann-Hruska's, which was used to determine the teaching styles of the Technical Communication lecturers. The Teaching Style Survey was chosen as it was based on a model that was derived from thematic analysis of the universal teaching styles found in college education [33] . His analysis focused on how and why educators taught in particular ways and universal qualities of educators from multiple disciplines and classroom environments. He suggested that every educator has elements of every teaching style in the model but in varying degrees [33] . The Teaching Style Survey classifies one's teaching styles preferences into five categories namely the formal authority (sets standards and defines acceptable ways of doing things), delegator (develops students' ability to function autonomously), facilitator (guides and directs by asking questions, exploring options, suggesting alternatives), personal model (teaches by illustration and direct example) and expert styles (transmitter of information) [34] . There are 40 questions in the Teaching Style Survey and the respondents were required to rank their responses based on a 5-point Likert scale ( 1 = strongly disagree, 2 = moderately disagree, 3 = undecided, 4= moderately agree, 5 = strongly agree).
Data Analysis
The first stage involved manual calculation of the scores before they could be input into SPSS for analysis to determine the distribution of the respondents' learning styles preferences. The basis for the manual calculation is based on the calculation by Felder.
The Index of Learning Styles has 44 questions and each question has two options i.e. 'a' or 'b'. Let's take the visual-verbal learning style dimension as an example. The 'a' options for these questions refer to the visual style while the 'b' options refer to the verbal style.
In determining a student's learning style preference, the following method was used. For example, if a student chose 8 'a' and 3 'b' options, he/she will be described as inclining towards the visual learning style based on the calculation of (8a-3b = 5a) as there are more 'a' options. Once the scores have been manually calculated, the scores were recorded and entered into SPSS Ver. 19 for statistical analysis to determine the distribution of the students' learning styles preferences for the following dimensions:
Taking the visual-verbal dimension for example, students are categorised as either visual or verbal learners in Felder's model. This study however considers the possibility that students may have balanced preferences for the particular learning style dimension.
Since the paper version of the Teaching Style Survey was used in this study, the researcher manually calculated the scores to determine the individual teaching styles of the ten lecturers. The strength of the lecturers' preferences was determined based on the calculation provided by Grasha [33] . Their preferences were categorised as either low, moderate or high.
Results
Data analysis revealed that students were generally inclined towards having balanced preferences for the active-reflective, sensing-intuitive and sequentialglobal learning styles dimensions. However, there was an inclination towards the visual learning styles for the visual-verbal learning styles dimension (Table 1) .
Learning Styles Preferences According to Field of Study
A reasonably evenly distributed sample population was selected from each faculty for the study ( Table 2 ). The findings revealed that the patterns of preference of students from all faculties were fairly similar. All groups showed preference for the visual learning styles and balanced preferences for the active-reflective, sensing-intuitive and sequential-global learning styles dimensions.
Learning Styles Preferences According to Gender
An approximately equal number of male and female respondents took part in the study (Table 3 ). The analysis showed the students as having fairly similar patterns of preferences according to their gender. The students had a marked preference for the visual learning styles and balanced preferences for the activereflective, sensing-intuitive and sequential-global learning styles dimensions. From the findings it appeared that there were no marked differences in learning styles across gender. 
Learning Styles Preferences According to Ethnic Background
The Indian respondents were excluded from the analysis due to their relatively small number (n=13).
The analysis highlighted fairly similar learning styles preferences for both groups of respondents (Table 4) . The students had a distinct preference for the visual learning styles and were balanced in their preferences for the active-reflective, sensing-intuitive and sequential-global learning styles dimensions. From the findings it appeared that there were no marked differences in learning styles across the students' ethnic background.
Lecturers' Teaching Styles Preferences
Ten lecturers comprising of six lecturers and four language teachers participated in this part of the study. Their preferences are shown in Table 5 . L8 was the only lecturer who had a high preference for the delegator style. Five lecturers (L3, L4, L5, L6 and L7) had preference for the facilitator teaching style followed by the expert style (L1, L2 and L5). Incidentally, L8 was the only lecturer who had a high preference for the delegator teaching style which was also the least prevalent teaching style while L9 was the only lecturer who recorded a low preference for her teaching style. Interestingly, majority of the lecturers (eight lecturers) had moderate teaching style preferences. 
Discussion
One of the objectives of this study was to profile UTeM engineering undergraduates in terms of their learning styles preferences. In addition, this study sought to determine whether the students' field of study, gender and ethnic background influenced their learning styles preferences. Analysis revealed the students had a marked preference for the visual learning styles but generally balanced preferences for the active-reflective, sensing-intuitive and sequentialglobal learning styles dimensions. These findings matched previous work done on the learning styles of engineering students in the sense that they are similar in their preferences for the visual learning styles [20 , 35-36] . The difference between this study and those of previous researchers was that this study looked at the students' learning styles preferences for every learning styles dimension by determining whether the students indicated any balanced learning styles preferences for a particular learning style dimension. For example, previously reviewed studies usually identified whether students have preference for the active or reflective learning style. This study takes into consideration students may also have balanced preferences for every learning style dimension as well.
This study also looked at their preferences according to gender and revealed similar results to previous studies in the sense that both groups of respondents were similar in their marked preferences for the visual learning styles. Palou found similar findings where the respondents had clear preferences for the visual learning styles. The findings of this study have shown that the students had balanced preferences for the other three learning styles dimensions [21] .
This study also focused on the students' learning styles preferences according to their ethnic backgrounds. It only looked at the learning styles preferences of Bumiputera and Chinese students due to the small number of Indian respondents. The students had a marked preference for the visual learning styles and were similar in terms of their balanced preferences for the other three learning styles dimensions. This finding was similar to their preferences for these dimensions according to their field of study and gender. These findings were both a contrast and similarity to Zualkernan et al.'s cross-cultural comparison of students' learning styles preferences which revealed engineering students as having preferences for the active, sensing, visual and sequential learning styles [37] .
UTeM engineering students did have a similar marked preference for the visual learning style as other engineering students regardless of their field of study, gender or ethnic background. However, the UTeM students generally had balanced preferences for the other three learning styles dimensions regardless of their field of study, gender or ethnic background. Similarly, studies on engineering students [21] [22] and non-engineering students [24 , 26] proved that field of study, gender and ethnic background had minimal effect on the students' learning styles preferences.
This study also sought to examine the teaching styles preferences of the Technical Communication lecturers. This was deemed as necessary as lecturers' teaching styles partly determines engineering students' success in their engineering class [38] . Thus, doing so can indicate whether these Technical Communication lecturers have teaching styles preferences which are inclined towards teacher-centred teaching or studentcentred teaching.
For example, lectures and demonstrations are examples of teacher-centred approaches while lab activities and learning centres are student-centred approaches [39] .
The findings illustrated that the dominant preferred teaching styles was the facilitator teaching styles as it was preferred by five of the lecturers. The least preferred teaching style was the delegator teaching styles as it was preferred by only one of the lecturers. Interestingly, the findings appeared to be partially similar to Juliawati's study which revealed that English lecturers preferred the facilitator, personal model and delegator teaching styles [28] . The findings of the study also appeared to be contradictory to that of Liu et al. who identified language instructors as favouring the teacher-centred style [27] .
Based on the discussion above, the findings can be used to enhance the teaching and learning process in the Technical Communication classroom. For example, lecturers should create sufficient opportunities for interaction in the classroom. Another factor lecturers should take note is that some students are shy and they prefer the lecturers to begin interacting with the students. In addition, although preference for classroom interaction is usually associated with active learners, it can encourage reflective learners (who prefer to work alone) to be out of their comfort zones and expand their learning experiences.
Besides that, opportunities for interaction can be created in the classroom by encouraging the students to ask questions or getting the students to report to the lecturer regarding their progress in doing their written assignments, particularly the technical report. This would be in line with the active learners who prefer interaction. As for the reflective learners, they will be encouraged to speak. For example, the students can be encouraged to meet the lecturer group by group. This way, they get to have personal interaction with the lecturer and address issues that may have arose when they were doing their assignments. This also fosters lecturer-student relationship. Besides that, language games on the grammar component can be conducted to encourage class interaction. Besides allowing the students to check their understanding of the topic, it can serve as a break from the routine grammar exercises and add the element of fun into the classroom. Getting students to work together also encourages the development of the teamwork soft skill.
In line with the constructivism view of teaching which calls for the lecturer to play the role as a facilitator, students should be allowed to take charge of their learning at some point in time. For example, the students can be allowed to choose their own topic for their assignments. Doing so allows them to relate their interests to their assignments and gives them room to explore their true potential. This will encourage the sensing learners who have preference learning facts and apply the knowledge they have learnt. The intuitive learners may have preference for the learning of the theoretical aspects of things but doing so encourages them to stretch their learning experiences by making them look for facts and learn to apply the knowledge.
Lecturers can provide students with the overview of the course or assignments before introducing the lessons step by step. This will benefit both students who prefer the global style (course overview) and sequential style (learning step by step). The lecturers can also provide the students with mindmaps of the lessons or concepts being taught.
In addition, lecturers can incorporate the use of examples in their lessons. For example, when conveying the expectations for the coursework, lecturers can show samples of good coursework done by previous students. This sets a benchmark for the kind of work expected from the students and indirectly encourages them to work towards producing a good piece of work. Another way for using examples would be to show the students videos related to the lessons. Examples include video recordings of meetings, presentations and job interview tips for students' reference.
With regards to the sensing-intuitive learning style dimension, the learners can pick out the dos and don'ts related to meetings, presentations and job interviews. These videos can be used to attract the students' attention (visual-verbal learning style dimension).
Conclusion
The success of the teaching and learning process depends on various factors which include the classroom environment, suitability of the venue and student motivation. The roles played by lecturers and students are also of equal importance towards the creation of a successful and meaningful teaching and learning process. While the lecturers may have their own teaching styles preferences and the students have their own learning styles preferences, they have their own roles to play. From the lecturers' perspective, they should consider the students' learning needs when designing their lessons. Thus, the choice depends on lecturers to understand the learning styles preferences of their students. Lessons which have a combination of all modes of learning are believed to be effective. Such lessons also become better avenues for students who have different learning styles to learn [40] .
The findings have indicated that UTeM engineering students have a marked preference for the visual learning styles and balanced preferences for the other three learning styles dimensions. The findings also showed that the students' field of study, gender and ethnic background did not appear to influence the students' learning styles preferences. Secondly, they also indicated the students' learning styles preferences were generally inclined towards the balanced preferences. Their Technical Communication lecturers, on the other hand, generally favoured the studentcentred approach.
Thus, the findings seem to point to the possibility of having a balanced teaching approach for the Technical Communication classroom [41] . A balanced teaching approach could improve student learning [42] . Having a balanced teaching approach means there should be variety in the teaching activities in order to maintain student interest. This integration of a variety of teaching styles is also a characteristic of studentcentred teaching [43] [44] . Doing so meets the needs of certain learning styles favoured by the students. It simultaneously encourages students to use learning styles less favoured by them as a way to stretch their learning abilities [7 , 45] . Such variety widens the students' learning experiences [46] . Thus, it is hoped that the findings and suggestions made in the study will be viewed as supporting information in effort to enhance the teaching and learning in the Technical Communication classrooms and for staff development purposes. When lecturers better understand their students and in the context of this study via their learning styles preferences, it allows lecturers to reach out to their students.
